INTRODUCTION
H. FRANKEL (1971) described the period of World War I as a time of "experiment, observation and therapeutic failure". He considered the period between ,World War I and World War II as one free of significant advance in the urological treatment of patients with spinal cord injury.
During World War II, the U.S. Army preferred suprapubic cystostomy while the U.S. Navy preferred the indwelling catheter (E.B.). During the Korean War indwelling catheter, rather than cystostomy, was accepted also by the Army. Intermittent catheterisation was only introduced in the late years of the Vietnam conflict.
Concurrent with the development of a National Spinal Injuries Centre in England, the technique of intermittent catheterisation of the urinary bladder was established by Guttmann (1953) and Guttmann and Frankel (1966) . Further work (Hardy, 1966; Bors, 1967; Rossier, 1971; Comarr, 1972) has made Guttmann's management the choice of treatment for man with spinal injury. This method has demonstrated that a large percentage of such patients can become catheter-free and without urinary infection.
Beginning in April 1972, using especially trained genito-urinary technicians, intermittent catheterisation became available day and night, seven days a week, on the Spinal Injury Service, Institute of Rehabilitation Medicine, Good Samaritan Hospital, Phoenix, Arizona, U.S.A. The technicians use the basic non-touch technique of catheterisation as described by Guttmann (1966) . Surgical scrub, without mask and gown, is done using Benzalconium as a cleansing agent. After catheterisation, as the catheter is withdrawn, 1 ounce of 1 per cent Neomycin solution is left in the bladder and urethra.
Upon admission to the Spinal Cord Injury Centre, a neurologic examination is done and a diagnosis of the patient's level and extent of injury is made. The neurologic level is described according to the deficit of motor and sensory function. Urinary bladder dysfunction is classified as an upper or lower neuron bladder. Urinalysis culture, and sensitivity tests are also done upon admission, and weekly thereafter, until discharge. Ice-water test, cystometry, and sphincterometry are done as indicated. As soon as is medically reasonable, urological evaluation, including infusion pyelography, retrograde urethrocystogram, delayed cystogram for reflux, intravenous PSP, and endogenous creatinine clearance are accomplished.
Herein we present the first 64 male patients who have been managed on the Intermittent Catheterisation Programme at this Centre from April 1972 until June 1973. The goals of this programme are to: (I) render the patient catheter-free; (2) prevent or eliminate infection; and (3) leave the patient with an anatomically intact urinary system without diversion, and with balanced bladder function.
MATERIAL AND METHOD
Contrary to Guttmann's original study (1966) , the patients in this Centre are started on a four-hour rather than eight-hour catheterisation schedule. Fluids are given, but overdistension of the bladder is avoided by adjusting fluid intake to fluid out p ut. The bladder volume is preferably maintained below 500 ml. One gram of combined Methenamine and Mandelic Acid is given four times a day and I g. of Ascorbic Acid is given three times a day.
Patients with upper motor neuron bladders are started on Bethanechol-5 mg., four times a day. The dosage is increased by 5 mg., four times a day, approximately twice weekly. Catheterisation is continued for a maximum of three months or until the residual urine does not exceed 20 per cent of the vesical capacity for upper motor neuron bladders and 10 per cent for lower motor neuron bladders. As the patient's residual urine drops, the interval between catheterisations is increased to 6, 8, 12 and eventually 24 hours. When the bladder function has become balanced, a final residual urine check and urine culture are done. A growth-free culture was accepted as sterile. However, some patients still received Mandela mine and Ascorbic Acid, but none was on an antibiotic. Table I shows the age distribution of the patients on whom the intermittent catheterisation was performed. It shows that 62 per cent were between the ages of 15 and 35, confirming the general experience that spinal cord injury occurs more frequently during the second, third and fourth decades of life (Nyquist & Bors, 1967) . Table II shows the relationshi p between the length of time since onset of injury, initiation of intermittent catheterisation and average of days to bladder balance. Twenty-six patients were started on intermittent catheterisation within the first month post injury. Twenty-six patients were started more than one month, but less than one year post injury. The remaining 12 patients were more than one year post injury prior to intermittent catheterisation. The majority of the patients was admitted to the Centre within the first six months after their injury. Patients with injuries not older than six months needed more 'average days' to develop bladder balance than those with injuries older than six months. This would imply that the bladders of patients with older injuries were ready for function expedited by intermittent catheterisation. Table III shows the level and extent of the cord lesion and the type of bladder dysfunction. Forty-six per cent of the patients had cervical lesions and upper 
RESULTS
motor neuron bladders. About half had complete lesions and half had incomplete lesions. The one patient with a cervical complete lesion and a lower motor neuron bladder developed this type of bladder following an intrathecal phenol injection. Thirty-seven per cent of the patients had thoracic lesions with upper motor neuron bladders. The ratio of complete to incomplete thoracic lesions was about 2 : 1. Fifteen per cent of the patients had lumbosacral lesions of which 40 per cent were complete and 60 per cent were incomplete. Table IV shows the urological admission status, with regard to catheter and infection, and the neurological type of lesion. Thirty-eight patients had infected urine and wore a catheter. Eight had infected urine without a catheter. Eleven patients were admitted with sterile urine but with catheters. Seven patients were admitted with sterile urine and without catheter. In total, 46 patients had infected urine and 18 had sterile urine upon admission. 
' I Steril�, with catheter patient was discharged with an alleged sterile urine but with a catheter. Twenty two patients were discharged with sterile urine and without catheter. Table VI shows the change of the urological status from admission to discharge. Fifty-nine per cent of the patients had infected urine and a catheter upon admission, 
DISCUSSION
Recovery of bladder function varies with the level of the neurological lesion. We found that the length of time to attain balanced bladder function in patients with complete cervical lesions was less than 60 days in seven of 15 patients. This compares with Frankel's (1971) similar results of seven to eight weeks. In our group of complete thoracic lesions (N = 14) eight patients attained balanced bladder function within 12 weeks (90 days). This is comparable in Frankel's series of TI to T5 lesions and 7.8 to 11·7 weeks in thoracic lesions below T5 of all varieties. Two patients of our complete lumbosacral lesion group developed upper motor neuron bladders within 30 days. This differs from 10·3 weeks in Frankel's series. One patient with an incomplete lumbosacral lesion developed a balanced upper motor neuron bladder within 60 days; the other never did. Comparable patients in Frankel's series achieved balanced bladder function in four and a half weeks. Two patients with complete lumbosacral lesions developed balanced lower motor neuron bladders within 60 days. Frankel's series showed a balanced function resulting within nearly ten weeks. Of the four patients with incomplete lumbosacral lesions, three developed a balanced lower motor neuron bladder in less than 90 days or 12 weeks. Frankel (1971) reported an average of 8·8 weeks to achieve balanced bladder function (N = 150). Thirty-one of our 64 patients attained this goal within 60 days, or eight weeks. Rossier (1971) reported that 42 patients averaged 95 days or 13 weeks until balanced bladder function was attained. This included the number of days of indwelling catheter before the start of intermittent catheterisa tion. The average time dropped to 80 days or II weeks when the days of indwelling catheter were not included. Table IV shows 76 per cent of our patients were admitted with a catheter and 21 per cent were discharged with a catheter. This represents an improvement of 55 per cent. Twenty-four per cent of our patients were admitted without catheters; however, 79 per cent were discharged without a catheter and likewise showed a gain of 55 per cent. The ratio of patients admitted with catheter to patients discharged without catheter was almost reversed.
T.he percentage of patients with sterile urine upon discharge as recorded by various authors, including our series, is shown in Table VII . Perkash (1974) reported sterile urine in 75 per cent of his hospitalised patients and 66 per cent on follow-up. However, he has not specified whether or not the patient received medication at the time of urine culture. It is unfortunate that with the exception of Pearman and England (1973) , little, if any, attention has been paid to the drugs administered to the patient at the time the urine cultures were taken. It would be reasonable to withdraw any antimicrobial therapy, including the chemical urinary antiseptics, two weeks prior to the bacteriologic examination of the urine. If such practice was accepted, then the results would be more significant and more truly comparable. We propose to adhere to this principle in our follow-up studies.
If one, however, omits the parameter of urinary sterility and confines oneself to the parameter of freedom from catheter, then our results are in line with the percentages reported by Bors and Comarr (1971) . The percentages of catheter free patients reported by 18 authors fluctuated between a low of 26 per cent and a high of 95 per cent (Bors & Comarr, 1971, p. 299) . Most of the authors reported that around 80 per cent of the patients became catheter-free.
Comparing the patients' age and catheter-free status showed that those under 50 years of age have a greater probability of regaining balanced bladder function than those over 50. The highest success rate in this series was among those patients under 30 years of age. This differs from a previous study by Bors (1967) in which age did not seem to play a role.
Further analysis of the results of intermittent catheterisation with reference to age and to the level of lesion, showed that the average age of patients with complete lesions with balanced bladder function was 26 years, or 36 per cent, while imbalanced bladder function was observed at the average age· of 40 years, or 20 per cent. Thirty-one per cent of patients with incomplete lesions developed balanced bladder function at a mean age of 34 years. Thirteen per cent remained imbalanced at the average age of 42 years. Thus, it would seem that balanced bladder function does not depend as much upon the level and the extent of the lesion, as it does upon the patient's age. This fact does not devalue the early use of intermittent catheterisation. What is essential is that intermittent catheterisation attempts to keep the urine sterile and to prevent the occurrence of urethral, vesical and supravesical complications. Lapides (1972 Lapides ( , 1974 described 14 patients and 100 patients, respectively, with various non-traumatic neurologic involvement of the spinal cord who were taught self-catheterisation with a clean but non-sterile technique. He found the technique helpful in the treatment and prevention of urinary tract infections and in keeping the urine sterile after discharge in the absence of antimicrobial drugs.
The results of intermittent catheterisation in this programme followed, in part, the experience of other authors. Nine patients had surgical procedures of whom seven had 'new' injuries (less than 30 days post injury) and two had 'old' injuries. A total of I I operations were done, five sphincterotomies (four inter ventions in patients with 'new' and one in a patient with an 'old' lesion) resulted in three balanced bladders. Two patients had bladder neck resections, one of whom achieved a balanced bladder. Two patients with 'new' injuries had com bined bladder neck resections and sphincterotomies. Neither bladder balanced. Of 70 per cent of patients who were discharged catheter-free, 35 per cent were discharged with a sterile urine.
CONCLUSIONS
Sixty-four male patients were treated with intermittent catheterisation. Of this group, 62 per cent were between the ages of IS and 35 years. Twenty-six patients underwent intermittent catheterisation within the first month post injury and the same number began the programme two to 12 months post injury. The remaining 12 patients did not begin the bladder training programme until at least one year post injury.
Forty-eight per cent of the patients had cervical lesions, 37 per cent had thoracic lesions and IS per cent had lumbosacral cord lesions.
On admission 38 patients had infected urine and wore a catheter. Eight patients had infected urine, but no catheter. Eleven patients had sterile urine in spite of an indwelling catheter. Seven patients had sterile urine without catheter.
Upon discharge, 12 patients had infected urine and wore a catheter. How ever, 29 patients were discharged without a catheter, although their urine was infected. Twenty-two patients had sterile urine and were catheter-free. In total, 41 patients had infected urine and 23 had sterile urine. Thus, of the 79 per cent of patients who were discharged catheter-free, 35 per cent also had sterile urine.
It appears that the chronological age of the patient seems to be a more significant factor in achieving a balanced bladder than the level of the spinal cord lesion, the completeness or incompleteness of the lesion, or the length of time from trauma to initiation of intermittent catheterisation.
SUMMARY
Sixty-four male patients were treated with intermittent catheterisation. Of this group, 62 per cent were between the ages of 15 and 35 years old. Twenty-six patients underwent intermittent catheterisation within the first month after injury and the same number began the programme two to 12 months after injury. The remaining 12 patients did not begin the bladder-training programme until at least one year after injury.
It appears that the chronological age of the patient seems to be a more significant factor in achieving a balanced bladder than the level of the spinal cord lesion, the completeness or incompleteness of the lesion, or the length of time from trauma to the initiation of intermittent catheterisation. II ressort que l'age chronologique du malade semble etre un facteur beaucoup plus important dans la realisation d'un equilibre de la vessie que Ie niveau de la lesion de la moelle epiniere, Ie caracterc complet ou incomplet de la lesion, ou l'intervalle de temps ecoule entre Ie traumatisme et Ie debut du catheterisme intermittent. 
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